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(541 Abstract Frtle: Isolation of subterranedn zorias 

(57) An apparatus 130 which compnseis a zonal isolation assembly compn'smg: one or more solid tubular 
members 135, 150 each solid tubular member including one or more external seals 140, two or more 
perforated tubular members 145 each inolucjr'ng radial passages coupled to the solid tubular members; 
and one or more one-way valves 1405 for cohtrpllably.fluidfcty coupling the perforated tubular members; 
and a shoo 155 coupled to the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting materials 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 09/969.922, attorney docket numl)er 25791.69, filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial numl)er 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6.328,113, that datmed the benefit of the filing date of U.S. provistonal patent 
application serial number 60/108.558. attorney docket number 25791.9, filed on. 
10 1 1/16/1998. the disclosures of which are incorpwated herein by reference. 

The present application is related to the foliowir^: (1) U.S. patent applicatk)n serial no. 
09/454.139. attorney docket no. 25791.03.02. filed oh 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent appllcatk>n serial no. 09/502,350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U;S. patent application serial no. 09/523.460. 
attorney docket ho. 25791.11.02, filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12,02, filed on 2/24/2000. (7) U.S. patent 

20 appircation serial no. 09/51 1 ,941 , attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent applicatton serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/162.671 . attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provistonal patent application serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provistonal patent application serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provisional patent application serial no. 60/159,039, attorney dodcet no. 25791.36, filed 

3d on 10/12/1999. (15) U.S. provtsk)nal patent applk:aUon serial no. 60/159.033. attorney 
docket no. 25791 .37. filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. attorney 
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dodcet no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provjstonal patent appllcatton serial no, 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent application serial 
no. 60^70.007, attorney docket no. 25791 .50, filed on 2/20fi2CK)1 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket rvo, 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applteatton serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. . 60/331 8,386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subtenanean zones to facilitate oil and gas expk)ration. 

During oil exptoration, a v^llbore typically taBverses a number of zones witiitn a 
subtenanean fonmation. Some of these subterranean zones will produce oil and gas, 
while others will not. Further, it is often necess^ to isolate subtenanean zones from 
25 one another in order to facilitate the exploration for artd production of and gas. 
Existing methods for isolating subterranean productton zones in order to fadlitate the 
exploration for and production of oil and gas are complex and expefhslve. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenaroan zones during oil and gas exploration. 

Summary of ttie Invention 

According to one aspect of ttie present Invention, an apparatus is provided ttiat 
indudes a zonal isolation assembly including: one or nrK>re soGd tubular members, each 
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solid tubular member Including one or wore external seals, or>e or nrwre perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
material through the perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular memt>ers, one or more pressure 
sensws operably coupled to one or more of ttte perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or nrwe of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process performed within the 
wellbore. 

According to another asped of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore Is provided that 

20 Includes positioning one or more solid tubulars within the wellbore, the solkJ tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the secofuJ subterranean zone, 
radially expanding at least one of the prirhary solid tubulars and perforated tubulars 
within the weHbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subten-anean zone to the second 
si^tenanean zone within the wellbore external to the solid tubulars arxi perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or nK>re of the perforated tubulars, and controlling the flow of fluidic nfiateriais through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the wellt)ore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within thd wellbore, fluididy 
coupling the solid tubulars with the casing, fiutdidy coupling the perforated tubulars 
5 with the solid tubulars, fiuldlcty isolating the producing subtenranean zone from at least 
one other subterranean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
arxl controlling the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subten^nean zone, means for positioning one or more 
perforated tubulars within the wellborei the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for flukjidy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more ci the perforated tubulars, 
and means for c<Mitrolling the flow of fluidic materials through the perforated tubulars as 
a function of the nronitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the v^lbore 
including a casing, is provide that includes means for positioning one or more solid 
tubulars within tiie wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore, the perforated tubulars traversing the producing subterranean 
2^e, means for radially exparnling at least one of Vhe solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy delating the produdng subterranean zone from at least one other 
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subterranean zone within the welit)ore, means for fluldldy coupling at least one of the 
. perforated tubulars with the producing subterranean zone, means for monitoring the 
operatmg temperatures, pressures, and flow rates withir) ope or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
.5 tutailars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isdation assembly including: one or more solid tubular members, each 

10 solid tubular meniber including one or nrore external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubuidr memt>ers and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are formed by a radial expansion process perfomned vi/ithin the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subten^nean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expahdir^ at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second sutrterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tubulars. and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more cf the perforated tubulars to fiuididy seal at least some of the radial passages of 
the perforated tubulars. 



5 



According to another aspect of the present invention* a nnethod of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
including a cashg» is provided that includes positioning one more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing sutrterranean zone, radially expanding at least one of the solid tubulars and 
the perforate tubulars within the wellbore, fluidldy coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidiciy 
isolating the produdng subterranean zone from at least one other subten^nean zone 
10 within the welltiore, fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, postttoning one or more solid tutHilar liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to anoth^ aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone In a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expandir^ at toast one of the sdid hJbulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tutnjlars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subtenanean zone within the welUxne external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or nruxe of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fhjididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng sutrtenranean zone in a wellt)ore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or nrK>r6 perforated tubulars 
each Including one or nrx>re radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, nneans for radially expanding at least one 
of the solid tubulars and the perfc^ed tubulars within the wellbore, means for fluididy 
5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tutuilars witti the produdng subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 
10 of the perforated tubulars, and means for radially expanding and plastically defonrning 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member Induding one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
seating at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning onie or more solid tubulars withir} the wellbore, the sdid tubulars 

25 traversing the flrst subterranjean ^e, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soHd 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the priniary solid tutnilars, preventing the passage of fluids from the first 

30 sut>terranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fiuidic sealing n^erial 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubuters. 
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According to another aspect of the present invention, a metinod of extracting materials 
from a producing subterranean zone in a welit)ore» at least a portion of the weilt)ore 
including a casing, is provided that includes positioning one or more solid tubutars 

5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, flukiidy coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidldy 

10 isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perfcxated tubutars. and injecting a hardenable fluidic sealing material into the sealed 
anriuiar regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for Isolating a first 
subterrar^ean zone from a second subten^nean zone in a wellbore is provided that 
includes rmans for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tutnilars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tutmlars, means for 

25 preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubutars and 
perfckated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and nr>eans for ir^ecting a hardenable fluidic sealing material into 
the seated annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to arK>ther aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or ntore perforated tubulars 
each including one or nrK)re radial passages within the wellbore, the perforated tubulars 
traversing the produdr^ subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidldy 
5 coupling the soiid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fiuidicly isolating the producing subterranean 
zone from at least one other subterranean zone wrtNn the wellbore, means for fiuidicly 
coupling at least one of the perforated tubulars with the produdr^ subterranean zone, 
nr>eans for seaKng off ah annular region within at least one of the perforated tubulars, 
10 - and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more scM tubular members, each solid 
tubular rnember including one or nrK>re external seals, one or nrK>re perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular miembers and the perforated 
20 tubular members are fbnmed by a radial expansion process perfomn^ within the 
wellbore. and at least one of the perforated tubular members are radially expanded into 
intimate contact with the subten'anean formation. 

According to another aspect of the present invention, a method of Isolating a first 
25 subterrar>ean zorie from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellt)ore each including one or more radial passages, the perfoi^ted tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
30 solkJ tubulars and perforated tubulars within the wellbore, radially e)q>anding at least 
one of the perforated tubulars into intimate contact with the second subtenranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zor^e 
within the wellbore external to the solid tutnilars and perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone iri a welibore, at least a portion of the welltore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the welltx^re, positioning one or more perforated tubulars within the weHbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluidicly 
10 couf^lng the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subtenranean zone Irom at least 
one other subtenranean zone within the wetlbore, and fluklidy coupling at least one of 
the perforated tubulars vnth the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subtenranean zone in a welibore is provided that 
includes means for posittoning one or more solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the welibore each including one or wore radial passages, the 

20 perforated tubulars traversing the second subten^nean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subtenranean zone, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subten^nean zone to the second subtenanean zone within the welibore extenrud to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subtenanean zone in a weltoore, at least a portion of the welibore 
30 including a casing, is provided that includes means for positioning one or more solid 
tubulars within the welibore, means for positioning one or mem perforated tubulars 
within the welibore each including one or more radial openings, the perf(»rated tubulars 
traversing the produdng subten^nean zone, means for radially expariding at teast one 
of the solid tubulars and the perforated tubulars within the welibore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluidlcly coupling the solid tubulars with the 
casing, weans for fluidlcly coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the weilbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subten^nean zone. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isoiatlon assembly positioned within a wellbore that traverses a 

10 subterranean fomrtation and Includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zdnal isolation assembly. At least one of the solid tubular 
memters and the perforated tubular members are fomied by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tutHJiar 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subten^nean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses Ove second subterranean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversir^g the first subterranean zone, positiontng one or rno^ perforated tubulars 
within the wellbore each including one or mors radial passages, the perfected tutHJiars 
25 traversing the second subterranean zone, radially expanding at least one of the prbnary 
solid tubulars and perfc^ated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenranean zone within the 
30 wellbore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, ia method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the wellbore each includir>g 
one or nnore radial passages, the perforated tubulars traversing the prc^udhg 
subterranean zone, radially expanding at least cww of the solid tubulars and the 
5 perforated tubulars within the wellbore, radlaRy expanding at least one of the perforated 
tubulars into intlnnate contaci v\rith the perfected casing, fluldicly coupling the solid 
tubulars with the casing, fluididy coupling tte perforated tubulars with the solid 
tubulars. fluldicly Isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 
10 perfected tubulars with the produdng subterranean ^e. 

According to another aspect <rf the present invention, a system for isolating a first 
subterranean zone from a second subtenBhean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nrK>re 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subtenanean zone, nieans for radially 
expanding at least one of the solid tubulars and perflated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from ttie first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

According to another asped of \t\e present invention, a system for extracting materials 
frorh a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
Induding a casing and a perforated casing tiiat traverses the produdng subterranean 
zone, that indudes means for positioning one or more solid tubulars within the 
30 weHbore, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars tiraversir^ the 
produdng subterranean zone, means for radially expanding at least one of ttie solid 
tubulars and ttie perforated tubulars within ttie wellbore, means for radially expanding 
at least one of the perforated tid>ular5 into intimate conted with the perforated casing. 
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means for fluididy coupHrvg the solid tubulars wKh the casing, nneans for fluididy 
coupling the perforated tubulars with the solid tubulars, nieans for fluididy isdating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
indudes a zonal isolation assennbly Induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perfected 

10 • tubular members each induding radial {)assages coupled to the solid tubular members, 
and one or rnore perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fonmed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenBnean zone frcmi a second subterranean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenBnean zone within the wellbore external to the 
primary solid tubiilars and perforated tubulars, positioning one or more perforated 
tubular bners within the InterkM^ of one or more of the perforated tubulars, and radially 
expanding and ptotically deforming the perforated tubular liners within the intefior of 

30 one ornrxm of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or mora solid tubulars 
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N^thin the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellt)ore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wetlbore, fluidicly coupling the solid tubulars with the 
5 casing, fluidtdy coi4)ling the perforated tubulars with the solid tubulars, flutdidy 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the wellt)orB, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically defomning the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of thd present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or mm solid tubulars within the welltore, the solid 
tubulars traversing the first subterranean zor^e, nrieans for positioning one or more 
perforated tubulars each includtng one or nriore radial passages within the wellbore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing ttie passage of fluids from the first subterranean zorie to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of orte or more of the perforated tubulars, and means for radially expanding 

25 and plastically defomning the perforated tubular liners within the intertor of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produchg subterranean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, is provided that includes means for positioning one or more solid 
tubulars wMn the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the welit>ore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 



coupling the solid tubulars with the casing, means for flutdidy coupling the perforated 
tutHJiars with the solid tubulars, means for flukdidy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for flutdidy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tutHiiar liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defonfning the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular nnember including one or more external seats, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controltably fluldidy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansbn process performed witNn the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 . subtenranean zone from a second subten^nean zone having a plurality of producing 
zones in a wellbore is provided that includes positioning one or mors solid tubulars 
within me wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubuHars, preventing the 
passage of fluids from the first subterrar^an zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a welltxm having a plurality of producing subtenranean zones, at least a portbn of 
the wellbore including a casing, is provided that includes positioning one or more solid 
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tubutars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars arKJ 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforate tubulars with the solid tubulars, fluididy 
isoteiting the produdng subterranean zone from at least one other subtenrar>ean zone 
v^in the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subten^r^an zone, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subten^nean zone having a plurality of producing 
zones in a wellbore is provided that indudes nr^ans for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zor>e, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the w6llbore, the perforated tubulars traversing the second 
subten3r>ean zor>e, means for radially expanding at least one of the sdid tubutars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenBT^ean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners wittiin the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that indudes means for positioning one or 
3d mors solid tubutars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subten^nean zones, nr>eans for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tutnilars, means for fluidicly isolating the producing 
subtenanean zone from at least one other subterranean zone within the wellbore, 
means for fiuididy coupling at least one of ttie perforated tubulars with the producing 
subtOTanean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
firom passing from one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geothemnal energy from a subterranean fonnation containing a source of geothermal 
energy is provided that includes a zonal isolatim assembly positioned within the 
subtenanean formation including: one or more solid tubular members, each solid 
tubular member including one or nrrore external seals, one or more perforated tubular 
members eac^ including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the iriterior surfaces of one or rrtore of the perfcMBted tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subten^nean zone including a source of geothermal 
energy in e wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subten^nean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welltK^re, 
fluidicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenranean zone to the second subtenranean zone 

30 within the vrallbore external to the primary solid tubulars and perforated tubulars, 
petitioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially e)q)anding and plastically deforming the perforated 
tubular liners within the interior of one or mora of the perforated tubulars. 



17 



According to another, aspect of the present invention, a method of extracting 
geothenfnal energy from a subterranean geothermai zone in a wellbore, at ieast a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tutxjiars within the wellbore, positioning one or more perforated tubutars 

5 eBdt\ including one or nrK>re radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothermai zone, radially expanding at least me of the 
sdki tubulars and the perforated tubulars within the wellbore, fluidldy coupling the solid 
tubulars with the casing, fluldidy coupling the perforated tubulars with the solid 
tubulars, fluidiciy isolating the subtenranean geothermai zone from at least one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated ftjbulars with the subterranean geott^ermat zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermai subtenanean zone in a wellbore is 

15 provided that includes means for positioning one or more solkJ tubulars within the 
weDbore, the solid tubulars traversing the first subterranean zom, means for 
positioning one or more perforated tubulars each Including one or wxm radial 
passages within the wellbore, the perforated tubulars traversing the second geothermai 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tubulars within the wellbore, nieans for fluididy coupling the perforated 
tubulars and the solid tubutars, and nieans for preventing the passage of fluids from the 
first subterranean zone to the second geothermai subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another aspect of the present Invention, a system for extracting 
geothermai energy from a subterranean geothermai zone in a wellbore, at (east a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
nK)re perforated tubulars each induding one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothemial zone, means 
for radially expahdirtg at least one of the solid tubulars and the perforated tubulars 
within the weilt)ore, means for fluididy coupling the solid tubulars with the casing, 
means for fluidiciy coupling the perforated tubulars with the solid tubulars, means for 
ftuididy isolating the subtenanean geothermai zone from at leiast one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or wore solid tubular members, each 
solid tubular member Including one or more external seals, one or nnore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fomied by a radial 
10 expansion process perfonmd within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
15 subtenranean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more ii^orated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars* and deaning nr^teriats from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean rone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or tnom solid tubulars 
30 within the wellbore, pc^tion^g one or mem perforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radially expandirig at least one of the solid tubulars and 
the perforated tubulars within the weDbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubuiars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars» and deaning iraterials from 
5 the radial passages of at least one of the perforated tubuiars by further radial 
expansion of the perforated tubuiars within tt)e wellbtm. 

According to another aspect of tiie present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subterranean zone» means for positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore. 

15 means for fluidicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
sutrterranean zone within the wellbore external to the solid tubuiars and perforated 
tubuiars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubuiars by further radial expansion of the perforated tubuiars ^In the 

20 wellbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weiltx>re 
including a casing, is provided that includes nr>eans for positioning one or more solid 

25 tubuiars widiin the wellbore, means for positioning one or more perforated tubuiars 
within the wellbore each including one or more radial passages, the perflated tubuiars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore. means for fluidicly 
coupling the solid tubuiars with the casing, nrteans for fluidicly coupling the perforated 

30 tubuiars with the solid tubuiars, means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tubuiars with the produdng sut}terranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radiat expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIQ. 1 is a fragnnentary cross-sectional view iilustrating the isoiation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 . Fig. 2b is a cross sectional illustration of the system of Fig, 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross secUonal illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sedional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a methcki for 
manufacturing the expandable tubular member of Rg. 3. 

25 Fig, 5a is a cross sectionat illustration of an iBustrative embodiment of the upsetting of 
the ends of a tulHJiar member. 

Fig. 5b is a cross sectional illi^tration of the expandable tubular member of Fig. 5a 
after radially expanding and pl^cally deformirig the ends of the expandable tutHilar 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after fomning threaded connections on the ends of the expandable tubular memt>er. 
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Fig. 5d is a cross secUonal illustration of the e)q>andabte tubular member of Fig. 5c 
after couplir>g seating oiembers to the exterior surface of the Intemiediate unexpended 
portion of the expandable tubular memt)er 

5 Fig. 6 Is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional iHustration of an alternative embodlnDent of the 
system for isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable flutdic sealing material. 

Rg. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subti^ranean formation. 

25 

Fig. 12 is a fragmentary cross sectional Olustration of an embodiment of a method for 
coupling one of \he perforated tubuter men>t)ers of the system for isolating 
subterranean zones of Rg. 1 with a surrounding perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross secliOTal illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular nDember. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative ernbodiment of the 
system for Isolating subterranean zones of Fig. 1 ttiat Includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 ts a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothemial zone. 

Detailed Description of the IliustraUve Embodiments 

10 An apparatus and method for isolating or>e or more subterranean zones from one or 
more other subterranean zones is provided. The apparatus and method pemnits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tijbulars. In the prcKlucUon mode, the teachings of tire present disclosure 
may be used in combination wKh conventtcmal, well known, productton completion 

15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterrar>ean formation 115 includes a number of 
productive and rK)n-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fomiation 115, the wellbore 
105 may be extended in a well known manner to taBverse tiie various productive and 
non-productive zones, including the water zone 120 arKi the targeted oil sand zone 
25 125. 

in a preferred embodiment In order to fluMidy isolate the water zone 120 from ttie 
targeted oil sarKi zone 125, an apparatus 130 is provkJed ttiat includes one or more 
sedtons of solid casing 135, one or nrK>re external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solkJ casing 150, and a 
soiki shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and <^er materials 
from one end of the solid casing 135 to thie other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 • available processes; such as. for example, welding, slotted and expandable connectors, 
or expandable solid connecter. In a preferred embodinrvent, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connector^. The soHd casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one nrare of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a pnafened embcxliment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

in a preferred embcxliment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
intemal tubular string with various anrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subterrar^n zor^ from each other white providing a 
fluid path to the surface. 

In a particularty preferred embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any nund>er of conventional comnr\erciaily available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the welit)ore 105. The seals 
140 nnay comprise any numt)er of conventional commercially available sealing 
materials suitable for sealing a casing in a weilbore such as, for example. Iead» rubber 

5 or epoxy; In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
frcxn and to the annular region 165. In this manner, oil and gas may be produced from 
a produdr^g subterranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commerdaliy available sections 
of slotted tubular casing. In a prefenred embodiment, the prorated casing 145 
comprises expandable slotted tubular casir>g available from Petroline in Aberdeen, 
Scotland. In a pardculariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing avaitable from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any rujmber of 
conventioruil commercially available processes such as, for example, welding, or 
20 stotted or solid exparKlat>le connectors. In a preferred embodiment the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional cormnercidily available processes such 
as, for example, welding or expandable solid or slotted connectors. In a prefen^ 
emt>odiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
t>y expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
exparKiable solid or slotted connectors. In a prefenBd embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandat>le isdtd connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intemiediate sdid casings 150. 

5 In a preferred embodiment the perforated casings 145 are positioned within the 
weUbore 105 by expanding Jthe perforated casings 145 in a radial direction into intimate 
contact with ttie interior walls of the wellbore 1 05. the perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intenmediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intennediate solid casing 150 may comprise 
my number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodinrwnt, the Intennediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The Intennediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional cpnrumerdally available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a preferred embodiment the intenmediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 1 50. 

25 

In a prefened embodiment the each intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intennediate casing 150. In an alternative embodinnent as will be 
recognized by persons having ordinary skill in the art and the bertefit of the present 
30 disdosure, during the production nruxle of operation, an internal tubular string with 
various arrangennents of packers, perforated tubing, sikling sleeves, and valves may be 
emptoyed within Vt\e apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into the 
welibore 105 by expanding the intemnediate casing 150 in the radial direction into 
intimate contact with the interior walls of the welibore 105. The intennediate casing 
ISO may be expanded In the radial direction i^ing any numt»er of conventional 
5 conrvnerdally available methods. 

In an attemative embodiment, one or more of the intenmediate solid casings 150 may 
be omitted. In an alternative preferred embodiment, one or more of the perforated 
casings 145 are provkJed with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by tiie show 150. The shoe 
150 may comprtee any number of conventional commercially available shoes suitable 
for use in a wellt^re such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide suffident strength in compresston and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particulariy prefenred embodiment, the apparatus 130 includes a plurality of solid 
casing^ 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each v^th one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each with one or 

25 more valve members 1 70, and a shoe 1 55. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zorw 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 pemnit the zone 125 
to be fluidldy isolated from the zone 120. The seats 140 further pemiits isolated 
sections of the zone 125 to be fluididy isolated from eadh other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative embodintent. as will be recognized by persons having ordinary sicill in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating subtenanean zones from each 
other while providing a fluid path to the surface. 

10 . 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or usjng one or mom of the methods and apparatus disclosed In one or more cX 

IS the following: (1) U.S. patent application serial no.. 09/454,139. attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent applicatton serial 
no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
applicatkm serial no. 09/440.338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applicatton serial no. 09/512,895. attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent application serial no. 09/511.941, 
attorney docket no. 25791.16.02, filed on 2/24/2000. (8) U.S. patent applteation serial 
no. 09/588.946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applteatton serial no. 09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02. filed on 7/9/2000, (11) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U:S. provisional 
patent applteatlon serial no. 60/154,047. attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent applicatk>n serial no. 60/159.082. attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. proviskmal patent applicatton serial 
no. 60/159.039. attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provisional patent application serial no. 60/159,033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provistonal patent application serial no. 60/212.359, attomey 
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docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applicatton serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221.645, attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. proNnstonal patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provision^ patent applicatk>n serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20^001; (23) U.S. provisional patent applicatbn serial 

10 no. 60/262,434, attorney dodcet no. 25791.51, filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applR:ation serial no. 
60/313,453. attorney docket no. 2^579159, filed on B/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985,. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provistonal patent applicatk>n serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of which 
are incorporated herein by reference. In an exemplary enit)odinnent, the radial 

20 clearances between the radially expanded solkl ca^ngs 135, perforated casings 145, 
. intermediate sec^ns of sdid casing 150, and/or the solid shoe 155 and the weilbore 
105 are eliminated thereby ellmincMng the annulus between the soiki casings, the 
perforated casings 145, the intermediate sections of sotkj casing 150, and/or the solid 
shoe 155 and the weilbore 105. In this manner, the optkmal need for filling the annulus 

25 with a fHler material such as, for example, gravel, may be elinninated. 

Refem'ng to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subtenanean formatkms includes a tubular support memt^er 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an erKl of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular nnember 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 

5 206d, and a seating ntember 206e coupled to the exterior surface of the unexpended 
Intermediate portton. In an exemplary enribodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular nrrember 206 by a 
conventional threaded connection. Another end 210c of th^ slotted tubular n>ember 

15 21 0 is coupled to an end 212a of a slotted tubular nriember 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, arK>ther pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embc^iment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inskle and outside diameters of the unexpended intenr^iate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 ttiat defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connexion. Another erxl 216c of the slotted tubular member 
216 is coupled to an end 21Ba of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intemiediate portion 220c another pre-expanded 
end 220d, and a seating member 220e coupled to the exterior surface of the 
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unexpended intenniediate portion. In an exennpiary embodiment, the inside and outside 
diameters of the pre-expanded ends, ^20a and 220d, of the third expandatde tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the ttiird 
expandable tubular member 220. 

In an exen^ary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a. 206d, 214a, 214d. 220a and 220d» of the expandable tubular members, 
206. 214. and 220, and the slotted tubular n^embers 210, 212. 216, and 218. are 
substantially equal In several exemplary enribodiments. the sealing members, 206e. 
214e, and 220e, of the expandable tubular members, 206. 214. and 220. respectively, 
further include anchoring elenrwnts for engaging the wellbore casing 104. In several 
15 exemplary mibodiments, the slotted tubular members, 210, 212. 216. and 218. are 
conventional slotted tubular memt>ers having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support, in several 
aKemative embodiments, the slotted tubular members, 210, 212. 216. and 218 are 
conventional slotted tubular members for recovering or introdudng fiuidic materials 
20 such as, for example, oil. gas and/or water from or into a subterranean fonnation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned In a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.- The borehote 224 may be 

25 positioned in any orientatioh from vertical to horizontal. In ah exemplary embodiment, 
the upper end of the tubular support member 202 may t>e supported in a conventional 
rnanner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the exparxlable tubular members, 206, 214. and 220, and tubular 

30 members, 210, 212. 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fiuidic material 228 is then'N 
injected into the system 200, through the passages. 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment as Illustrated in Fig. 2c, the continued injection of the 
nuldic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansior> cone thereby radially 
expandir^ and plastically defomning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defonned off of the tapered external surface 204b of 

10 . the tubular expansiw cone 204. As a result, the sealing mentber 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expanded 
intemnedlate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weHbore casing 104. In an exemplary embodlnwnt, the radially expanded 
Intemiediate portion 206c of the expandable tubular member 206 is also thereby 

1 5 anchored to the wellbore casing 1 04. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defbmied and radially expanded off of the tapered 
extemal surface 204b of the tut>ular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward foroe to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expanston cone 204. In particular, the intenrnediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defbrmei;! off of the tapered external surface 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
interim surface of the wellbore 224, Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 Is thereby coupled to the 
weUbore224. In an exemplary embodirnent, the radially expanded intermediate por^^^ 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wim the pre-expanded end 220a of the third expandable tubular member 
220. Rnally, the continued application <rf the upward force to the tubular member 202 
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20 



will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defonrwd off of the tapered 
extemal surface 204b of the tubular Expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intenrtediate portion 220c of the third expandable tubular member 220 is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluldicly Isolated from the targeted oil sand zone 226b. 



After completing the radial expansion and plastic defomnatlon of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intennediate non pre-expanded 
portions. 206c. 214c, and 220c, of the expandable tubular members. 206. 214, and 
220, respectively, are radially expanded and plastically deforthed by the upward 
displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular members. 21 0 and 212. the exjsandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 
25 weflbore. Furthermore, as a result, the connections between the expandable tubular 
members, 208. 214, and 220. the shoe . 208. and the slotted tubular members. 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members, 208, 214, and 220, and the slotted tubular members. 210. 212. 216. and 
30 218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altemative embodiments, the conventional tools and equipment Include 
conventional valving and other conventional flow control devices for controlling the flow 
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of fluidic materials within and Iwtween the expandable tubular members, 206, 214, and 
220, and the slotted tubular members. 210, 212, 216, and 218. 

FurthemiofB, in the system 200, the slotted tubular, members 210, 212, 216. and 218 
5 are interieaved among the expandable tubular members, 208, 214, and 220. As a 
result, because only the Intermediate non pre-expanded portions, 206c, 214c and 
220c of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expwid«J and plastically defonrted. the slotted tubular members, 210, 212, 216. and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intennediate non 
pre-expanded portions, 2P6c, 214c and 220c of the expandable tubular members. 
206, 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the interieaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodlnient, the total length of the intennediate non pre-expanded 
portions, 206c 214c. and 220c of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet Is coupled 

20 to the welibore 224 by radially expanding and plastically defonning a total length of only 
approximately 200 feet. 

Furthemwre, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members. 206. 214. and 220. respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 21 0. 212, 21 6, and 218 to the welibore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the welibore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the welibore. 

30 

In an exemplary embodinrwnt, the pre-expanded ends, 206a. 208d, 214a, 214d. 220a, 
and 220d. of the expandable tubular members, 206, 214, and 220, respectively, and 
the stotted tubular members. 210. 212. 216, and 218. have outside diameters and wall 
thicknesses of 8.375 Inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intomiediate non pre-expanded portions, 206c. 214c, aiid 220c, of the 
expandable tubular members, 206, 214, and 220, respertively. have outside diameters 
of 7.625 inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches: after the radial expansion, the inside diameters of ttie 
intemwdfflte portions. 206c 214c and 220c of the expandable tubular members. 206, 
214, and 220, are equal to 7.675 indws; and the wellbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a, 
and 220d, of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members. 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to. the radial 
expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of "the 
expandable tubular members. 206, 214, and 220, respectively, have outside diameters 
of 4.000 inches; the slotted tubular members. 210, 212. 216, and 218, have inside 
diameters of 4.0OO indies; after the radial expansion, the inside diameters of the 
ihtennedlate portions, 206c 214c and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the wellbore 224 has an Inside diameter 
of 4.892 Inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil. gas, and/or water Into or from the subterranean 
formation 226b. 

Referring now to Fig. 3, an exemplary wnbodiment of an expandabte tubular member 
300 win now be described. The tubular member 300 defines an interior region 300a 
and Includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c, an Intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a secorid threaded connection 300fa. The tubular 
member 300 further preferably includes an intemiediate sealing member 300g that Is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemptary emt>odiment, the tubular member 300 hias a substantially annular 
crrcs section. The tubular niember 300 may be fabricated from any number of 
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conventional commerdalty available nraterials such as. for example. OiffieW Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing, 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthennore, In an exen^lary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dint, and a second inside dianroter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside dianrwters. Di and D2, are 
greater than the intemnediate inside diameter Dint- 

The first end 300b of the tubular member 300 is coupled to the intem^iate portion 
300d by the first tapered portion 300c, and the s^ruJ end 300f of the tubular member 

15 is coupled to the intemiediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the. first and second ends, 300b and 
300f, of the tubular nrtember 300 Is greater than the outside diameter of the 
intermediate portion 300d of the tubular member. The first and second ends. 300b and 
300f, of the tubular member 300 include wall thicknesses, ti and t^, respectively. In an 

20 exemplary enrrt)odiment, the outside diameter of the intermediate portion 3(X)d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of the tubular 
member 300 includes a wall thickness ttNr. 

25 In an exemplary embodiment, the wail thicknesses ti and t} are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment the wall 
thkdcnesses, ti and t2, are both greater than the wall thkdcness ti^T in order to optimally 
match the burst strength of the first and second ends, 300d and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary embodiment the first and second tapered portions, 300c and 
300e, provide a snriroth transition l)etween the first and second ends, 300a and 300f, 
and the intermediate portion 300d. of the tubular member 300 in order to minimize 
stress concentrations. 

The intermediate sealing member 300g Is coupled to the outer surface of the 
intenmedlate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intenmedlate sealing member 300g seals the Interface between the Intennediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 
305, or other preexisting stnjcture, after the radial expansion and plastic defomiation of 
the Intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intennediate sealing 
member 300g Is selected to be less than the outside diameters of the first and second 
ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intennediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be fabricated 
from any number of conventional commerdalfy available materials such as, for 
exanr^le. themioset or thennoplastic polymers. In an exemplary embodinwnt, the 
Intennediate sealing member 300g Is fabricated from thermoset polymers in order to 
opHmaBy seal tte radially expanded intennediate portion 300d of the tubular member 
300 with the wellbore casing 305. In several altematlve embodiments, the sealing 
member 300g Includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defonmed intermediate portion 
300d of the tubular member 300 to the wellbore casing. 

Referring to Rgs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is fomied by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular n^embef In step 405; (2) e}q}anding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubular member in stop 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intenmwJIate portion of the tubular member In step 425, 
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As illustrated in FIG. 5a, In step 405, both ends. 500a and 500b, of a tubular nrrember 
500 are upset using conventional upsetting niethods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and t2. The intemnedlate 
portion 500c of the tubular member 500 includes the wall thickness t^NT and the interior 
5 diameter Diktt. In an exemplary embodiment, the wall thk*nesses ti and t2 are 
substantially equal In order to provide burst strength that Is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
tNcknesses ti and tz are tK>th greater than the wall thickness in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
10 500, and also to optimally facilitate the fbmnatton of threaded connec^nsjn the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b, in steps 410 and 415, both ends. 500a and 500b, of the tubular 
nr^ember 500 are radially expanded using conventional radial expansion nrwthods. and. 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b, of the tubular member 500 Include the interior 
diameters Di and D2. In an exemplary embodtn^nt, the interior diameters and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the Interior diameters Di and D2 to Bie Interior 

20 diameter D(r^ ranges from about 100% to 120% in order to facilitate tiie subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, ti^ relationship between the wall tiiicknesses tz. and tiMT 
of the tubular member 500; the inskie diameters Di, D2 and Dint of the tubular member 
25 500; the Inside diameter D„«ubore of the weHbore casing, or ottier stmcture, that the 
tubular member 500 will be inserted into; and the outside diameter Doone of the 
expanskDn cone that will be used to radially expand tiie tubular member 500 v^in the . 
wellbore casing is given by the foltowing expression: 




30 

where ti = t2; and 
Di = D2. 

By satisfying tiie relatiortship given in equation (1), the expansion forces placed upon 



38 



the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given In equation (1 ) may be 
used to calculate the optimal geonwtry for the tubular member 500 for subsequent 
radial expansion and plastic defbnmatlon of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. Sc. in step 420. conventional threaded connections, 500d and 
500e, are formed m both expanded ends. 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, 500d and 500e. are provided 
10 using cdnventtonal processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated In F^. 5d, in step 425, a sealing member 500f is then applied onto the 
outside dianDeter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing member SCiOf may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
conventional commerddly available methods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the Intermediate portion 500c of the 
tubular nwnber 500 using conrnierdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214. and 220. of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of , the tubular members 300 and 500. 

25 

Refening to Fig. 6. an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embaJIment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of attack Oi and the. second conical outer surface 625 
includes an angle of attadc aa. In an exemplary ennbodiment, the angle of attack a, is 
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greater than the angle of attack 02. In this nnanner, the first conical outer surface 620 
optimally radially expands the intermediate portions, 206c, 214c, 220c, 300d, ar^ 500c, 
of the tubular nrwTil)ers, 206, 214, 220, 300. and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d. 220a and 220d, 300b and 300f. and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
COTical outer surface. 620 includes an angle of attack Oi ranging from about 8 to 20 
diegrees, and the second conical outer surface 625 includes an angle of attack Qz 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cxx)e 600 rttay include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the firont end 605 of the e)q)anslon cone 600 to the 
rear end 61 0 of the expansion corte 600. 

15 Referring to Fig. 7, another eixemplary embodinr^nt of a tubular expanston cone 700 
defines a parage 7d0a and includes a front end 705, a rear end 710, and a radial 
e^cpansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabdpid shape. In this nrranner, the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanskm cone 700 to a minimum at the rear end 710 of the 
e)q>ansion cone. The parabolic outer profile of the outer surface of the radial 
expansfon sectton 715 may be formed using a plurality of adjacent discrete conical 
sectk)ns and/or using a continuous cun^ surface. In this manner, the region of the 

25 outer surfece of the radial expansion sectton 71 5 adjacent to the firont end 705 of the 
expan^n cone 700 may optimally radially exparrd the Intemiediate portions, 206c. 
214c, 220c 300d, and 5Q0c, of the tubular members, 206, 214, 220, 300. and 500, 
while the regton of the outer surface of the radial expansion sectton 715 adjacent to the 
rear end 710 of the expansion cone 700 nwy optimally radially e)q)and the pre- 

30 expanded first and second ends, 2{»a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expansion section 715 is sheeted to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnlty of the front end 705 of the expansion cone 700 and an 
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angle of attack In the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees: 

In an exemplary emlxxliment, the tubular expansion cone 204 of the system 200 Is 
substantially identical to the expansion cones 600 or 700. and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandat^ tubular member 300. the method 400, and/or the expandable 
tubular member 500 are at least partially combined. 

Referring to Fig. 8, In an alternative embodinrwnt, conventional temperature, pressure, 
and flow sensors. 802. 804. and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and How 
sensors. 802, 804. and 806, respectively. In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and (tow sensors to thereby control the operatiwi of the flow control valves 
160 to enhance the operationai efficient^ of the apparatus 130. In several exemplary 
embodinronts, the control afeorithms utilized by the controller 810 for controHing the 
operation of the flow contfd valves 160 as a function of the operating temperature, 
pressure, and flow rates wlthih the perforated tubular members 145 are conventional. 

Referring to Fig. 9. in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular niembere 145 by radially expanding and 
plastically defonning the solid tubular member into engagement with the perforated 
tubular monber In a conventional manner and/or using one or more of the radial 
expansion methods disclosed In one or more of the following: (1) U.S. patent 
application serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. (3) U.S. patent applicatkm serial no. 09/502,^, attorney docket no. 
25791.8.02, filed on 2/1O/200O. (4) U.S. patent applteatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial 
no. 09/523.460, attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent 
appllcatkjn serial no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24^000, 
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(7) U.S. patent application serial no. 09/511.941. attorney docket no, 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent application serial 
5 no. PCT/USOQ/18635, attorney docket no. 25791.25.02, filed on 7/0/2000. (11) U.S. 
provisional patent application serial no. 60/162,671, attorney docket no. 25791^27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047. attorney 
docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlsk)nal patent application serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37,: filed on 10/12/1999, (16) U.S. provistonal patent appik^tion serial 
no. 60/212,359, attorney docket no. 26791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney . docket no. 25791.39, .filed on. 

15 11/12/1999, (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221 .645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional 
patent appllcatton serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000, (21) U.S provistonal patent application serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provistonal 
patent applicatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 25791 .61, filed on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317.985, attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent applteation serial 
no. 60.318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent applteation serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001, tile disclosures of wtiich are incorporated herein by reference. In tills 
manner, tiw solid tubular member 905 fluididy seals ttie radial passages fonned \n Vhe 
perforated tubular member 145 ttiereby preventing tiie passage of flutoic materials 
and/or fonnation materials tiirough the perforated tubular memt)er, 
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Referring to Fig. 10, in an alternative embodin^nt, the radial openings in one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
nDatedal 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 ha\dng one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Interface between the pipe 1010 arKi the opposite ends of the me 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
Injected Into the radial openings in the one perforated tubular member 145. The 

10 sealinig members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonDatlon 
125, The pipe 1010 and sealing nDembers, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure* A 
conventional drill string may then be used to remove any excess cur^ seating material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, tfie hardenable fluidic seating material is a curable epoxy resin. 

In an altemath^e embodiment, as illustrated in Rg. 11, one or more of the perforated 
tubular members 145 of tfie apparatus 130 are radially expanded and plastically 

20 defbnned Into contact with the sunnounding formation 125 thereby compressing the 
sumjunding fomnatlon. In this manner, the surrounding formation 125 Is maintained in 
a state of compression thereby stabilizing the sunroundlng fomiation, reducing the flow 
of k>ose particles from the surrounding formation into the radial openings of the 
perforated tubular member 145» and enhancing the recovery of hydrocart>ons from the 

25 surroundlr^ formation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy into the formation 125. * In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarit>ons from the formation 125. 

In an alternative embodiment, after the perforated tubutar member 145 has been 
rc^lally expanded and plastically formed into contact with the surrounding formation 
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125, ttiereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to ttie perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transferred to the sunrounding fomnation 125 
5 thereby compacting and/or slunifying the surrounding fomration. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced; 

In an alternative embodiment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed Into contact with the wellbore casing 1205 thereby 
ccMmpressing the surrounding formation 125, In this manner, the surrounding forrration 
125 is maintained in a state of compression thereby stabilizing the surounding 

15 formatton, reducing the flow of loose particles from the surrounding fomnation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart)ons from the surrounding fomnation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocarbons from the fomiatlon 1 25. 

25 In an alternative enDbodlment. after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with ttie wellbore casing 1205, 
thereby coupling tile perforated tubular member 145 to the surrounding fomrwtion, an 
impidsive toad is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunrounding fonnation 125 
thereby compacting and/or slunifying the surrounding formation. As a result, the 
recovery of hydrocart>ons from ttie fomnation 125 is enhanced. 
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Referring to Fig. 13, in an alternative embafiment one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defonning the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or moTB 
of the radial expansion methods disclosed Iri one or more of the following: (t) U.S. 
patent application serial no. 09/454,139. attomey docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attomey docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attomey docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent application serial 
no. 09/440.338. attomey docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
applicatwn serial no. 09/523.460, attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent applkation serial no. 09/512,895, attomey docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent appHcation serial no. 09/511,941, attomey docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent applicatton serial no. 09/588.946. 
attomey docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
application serial no. PCTAiSOO/18635, attomey docket no. 25791.25.02. filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671, attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 
60/154,047. attomey docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent application serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent appiteation serial no. 60/159,039, attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033, attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 
provistonai patent application serial no. 60/212,359, attorney docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provisronal patent application serial no. 60/165.228, attomey 
docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent application serial 
no. 60/221.443. attomey docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional 
patent application serial no. 60/221.645. attomey docket no. 25791.46. filed on 
7/28/2000. (20) U.S. provisional patent application serial no. 60^33.638, attomey 
docket no. 25791.47. filed on 9/18/2000, (21) U.S. provlstonal patent application serial 
no. 60/237,334, attomey docket no. 25791.48, filed on 10/2/2000, (22) U.S. provlstonal 
patent appltoation serial no. 60/270,007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appifeation serial no. 60/262.434. attomey 
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docket no, 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791,52. filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on 8/210/2001; (27) U.S. provisional patent application serial no. 
60/317.985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318.386, attonwy docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001. the disclosures of whteh are incorporated herein by 
10 reference. In this manner, the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 130 to modify the overall fkiw characteristics of tiie apparatus. 

In an alternative embodin^ent, as illustrated in Fig. 14, a one-way valve 1405 such as. 
15 for example, a check valve fluldidy couples the interior of a pair of adjacent perforated 
tutHilar members, 145a and 145b. that extract hydrocartxKis from corresponding 
subterranean zones A and B. In this manner;, if zone B becomes depleted. 
hydrocartx>ns that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an aitemative embodiment, as illustrated in Fig. 15. the apparatus 130 is used to 
extract geothermai energy from a targeted subterranean geothem^l zone 1 505. In this 
nnanner, the operational efTidency of the extraction of geothermai energy is significantly 
enhanced due to the increased internal diameters of the various radially expanded 
25 elenrents of the apparatus 1 30 that penmit greater volumetric ftows. 

In an alternative embodiment, the perforated tubular members, 145. 210, 212. 216, 
218, and 1305 of the apparatus 130 nrwy be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to clean the radial passages of the perforated tubular members 
145, 210, 212. 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has bran described that indudes a zonal isoiatfon assembly including 
one <K more solid tubular members, each solkl tubular member including one or nnore 
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external seals, and one or more perforated tubular meoibers coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more Intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intenmedtate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fluldic materials between the tubular 
members. In an exemplary embodiment, one or more of the intemrtedlate solid tubular 
merrtwrs include one or more valve members. 

10 

An c^paratus has also been described that includes a zonal isolation assembly that 
Includes one or more primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tut)ulars, and n-1 intemiediate solid tubulars coupled to and interieaved among the 
15 perforated tubulars, each intermediate solid tubular including one or more external 
annular seals, and a shoe coupted to the zonal isolation assembly. 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subteranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subten^nean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
flrst subtenranean zone to the second subterranean zone within the wellbore extemal to 

25 the solid and perfors^ted tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbc^, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubulars with the prinnary solid tubulars, fluidicly 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wenb<»^, and flufdidy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
Includes controllabfyfluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean fbnnation indUding 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular numbers coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolatton assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomried by a radial expansion process performed within 
ttw wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular ntembers coupled to and interleaved 
among the perforated tubular rriembers, each intermediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular mernbers. and the intermediate solid tubular members 
are formed by a radial expansion process perfomied within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve memt>ers for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodinr>ent, one or more of the 
intermediate solid tubular membe.rs include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
memt>ers. 

25 An apparatus has also been described that includes a subtenanean formation including 
a wellbore, a zonal isolation assembly positioned vtrtthin the wellbore that Includes one 
• or more primary solid tubulars, each primary solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved arruKig the 

30 perforated tubulars. each intemiediate solid tubular including one or nwre external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars. the perforated tubulars, and the intemrtedlate solid 
tubulars are fonmed by a radial expansion process performed within the v^llbore. 
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A method of rsolating a first subterranean zone from a second subten^nean zone in a 
wellboTB has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluMidy coupling 
the perforated tubulars and the primary solid titulars, and preventing the passage of 
fluids from the first subterrarrean zone to the second subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the welibore, positioning one or 
nrrore pwforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radtaliy expanding at least me of the primary solid 
tubulars and the perforated tubulars within the welibore. fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the printary 
som tubulars, fluididy isolating the prbdudng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluidfcly coupling at least one of the 

20 perforated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment, the method further includes contrdlably fhJtdidy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fonmation indudlng 
25 a wellbore, a zonal Isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the wellbore. each solid tubular member 
induding one or more external seals, and n-1 perforated tubular menrtbers petitioned 
within the wellbore coupled to and interieaved among the soHd tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal Isolation assembly further comprises one or tDore 
vahre members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular memb^. In an exemplary embodiment, one or more of the 
solid tubular menrtbers indude one or nwre valve members for controlling the flow of 
fluids between the solid tubular mmibers and the perforated tubular members. 



A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubutars within the wellbore, the primaiy solid tubuiars traversing the first 

5 subtenanean zone, means for positioning one or more perforated tubuiars within the 
wellbore, the perforated tubuiars traversing the second subten^nean zone, means for 
fluidtcly coupling the perforated tubuiars and the primary solid tubuiars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubuiars and the 

10 perforated tubuiars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubuiars within the wellbore. means for 

15 fluidlciy coupling the primary solid tubuiars with the casing, means for positioning one 
or more perforated tubuiars within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone, means forfluididy coupling the perforated tubuiars 
the primary solid tubuiars, means for fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubuiars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes rrteans for controllably 
fluididy decoupling at least one of the perforated tubuiars from at least one other of the 
perforated tubuiars. 

25 A system for isolating a first subterranean zone from a second subterranean zxme In a 
wellbore has also been described that indudes means for positioning one or nrK>re 
primary solid tubuiars wittiin the wellbore, the primary solid tubuiars traversing the first 
subterranean zone, means for positioning one or more perforated tubuiars within the 
wellbore, the perforated tubuiars traversing the second subterranean zone, means for 

30 radially expariding at least one of the primary solid tubuiars and perforated tubuiars 
within the wellbore, means forfluididy coupling the perforated tubuiars and the primary 
solid tubuiars, and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuiars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbwe including a casing, has also been described that includes 
means for positioning one or more primary solid tubutars within the wellbore, means for 
5 positioning one or nrore perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the primary solid tububrs and the perforated tubulars within the wellbore, means for 
fluididy coupling the primary solid tubulars with the casing, means for fluidicly coupling 
the perforated tubiriars with the solid tubulars, nieans for fluidicly isolating the 
10 • producing subterranean zone from at least one other subtenranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
Includes means for controllaWy fluididy decoupling at least one of the perforated 
tubulars from at least one other of \he perforated tubulars. 

15 

A system for isdating subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered endv a 

20 tut)ular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 sealing member coupled to the exterior surface of the intenmediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded eiid portions are greater than the wall 

30 thickness of the intermediate portk>n. In an exemplary embodiment, each exparKlable 
tubular member further indudes a first tubular transitlonary member coupled between 
the first expanded end portion and the Intermediate portion, and a second tubular 
transittonary member coupled between the second expanded end portion and the 
intermediate portton. wherein the angles of ihcHnation of tf>e first and second tubular 
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transitionary members relative to the intermediate portion ranges from alK>ut 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from alxnit 75 percent to about 98 percent of the outside diameters of 
the first arwl second exparnJed end portions. In an exemplary embodiment, the burst 
5 strengBi of the first and second expanded end portions is sut>stantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratto of the inside diameters of the First and second expanded end portions to the 
Interior diameter of the intemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti, t2, and tim 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, the inside 
diameters Dt, Dz and Dint of the first expanded end portion, the second expanded end 
portion, and the Intermediate portion, respectively, of the expandable tubular members, 
and the inside diameter Dw^ttbore of the weilbore casing that the expandable tubular 

15 member will be inserted into, and the outeide diameter Dcone of the expansion cone that 
will be used to radially expand the expandable tubular rromber within the weilbore is 
given by the following expression: 

wherein ti = tz; and wherein D, = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodlnr>ent, the angle of attack of the adjacent discrete tapered 
sections increase In a continuous manner from one end of tfie tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, Vt\e angle of attack of the outer surface of the parabok>id body 
increases in a continuous manner from one end of the parabolokJ body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubutar members; and wherein the other tubular members are 
interleaved amor^ the expandable tubular menrtbers. 

30 

A method of isolating subterranean zones traversed by a weilbore has also been 
described that includes positioning a tubular liner within the weilbore, and radially 
expanding one or mote discrete porttons of the tubutar liner into engagement with the 
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WBltbore. In an exemplafy embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the dlsoete portions of the tubular liner is radially 
5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radlplly expanded by pulling an 
expansion cone through the remaining ones of the discrete p<>rtions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
mernbers; and wherein one or more of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded Into engagenront with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner Includes one or more expandable tubular 
members that each include a tubular body comprising an intemiediate portion and first 
and second expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surface erf the intennedlate 
portion, and one or more slotted tubular members coupled to the expandat>le tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subtenanean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner Into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining pcwilons of the tubular liner are not radially 
expanded In an exemplary en*odiment, one discrete portion of the tubular liner is 
radially expanded by Injecting a fluldic material into the tubular linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 



53 



expansion cone through the other discrete porticxis of the tubular liner. In an 
exemplary embodinnent, the tubular liner Includes a plurality of tubular rrombers; and 
wherein one or noore of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular memt>ers 
that are radially expanded Into engagement with the welilx>re include a portion that Is 
radially expanded into engagement with the welibore and a portion that is not radially 
expanded Into engagement with the welibore. 

10 An apparatus for isolating subtenBnean zones has also been described that includes a 
subterranean fonnatioh defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the bcMrehole at a plurality of discrete 
locatims. In an exemplary embodiment, the tubular liner is coupled to the borehole t)y 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more disonete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
Kner are radially expanded into engagement with the borehole. In an exemplary 
embCKlintent, the remaining portions of ^ tubular liner are not radially expanded. In 

20 an exemplary embodiment one of the discrete portions of the tubular liner isi radially 
expanded by injecting a fluidic material into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubuteir liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or mm of 

25 the tubular members are radialjy expanded into engagement with the borehole and one 
or more of the tubular mernbers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tutHJiar members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with ttie borehole. In an exemplary embodiment, prior to 
the rsKiial expansion the tubular liner includes one or more expandable tubular 
members that each indude a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portton, and a sealing member coupled to the exterior surface of the intermediate 

54 



portion, and one or more slotted tubular members coupled to the expandable tubular 
nnembers, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside dlanDeters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular number including one or rrore 

10 . external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for monitoring the operating pressure within 
the perforated tubular members^ and one or more flow sensors operably coupled to 
one or nrtore of the perforated tubular members for monitoring the operating flow rate 
within the perfcMBted tubular nnembers, a shoe coupled to the zonal isolation assembly. 

20 and a controller operably ooupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves At least one 
of the solid tubular members and the perforated tubular members are fonmed by a 
radial expansion process performed within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zorie, positimir^ 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterrar>ean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubutars^ and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
nrK>nitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore indudirig a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or nrK>re 
perforated tubulars within the weilbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the weilbore, flurdicly coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidicty 
isolating the producing subterranean zone from at least one other subterranean zone 
within the weilbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, prsssures, and 

15 flow rates within one or rrore of the perforated tubulars, and contrdling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A s]^m for isolating a first subtenranean zone from a second subtenranran zone in a 
20 weilbore has also been described that indudes nteans for positioning one or more sdid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the flrst subterranean zone to the . second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, nrieans for monitoring the opiating temperatures, pressures, and flow rates 
within one or nr>ore of the perforated tubulars, and means for contrdling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenanean zone in a weflbore. at 
teast a portion of the weilbore induding a casing, has also been described that indudes 
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means for positioning one or more soikJ tubulars within the wellbore. means for 
positioning one or more perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the sdid tubulars. means for fluididy Isolafing the produdng subterranean 
zone from at least one other subterranean zone within the wellbore. irwans for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and means for controlling the flow of fluldic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal Isolation assembly, 
induding: one or nrwre solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each Induding radial 
passages coupled to the sdId tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular merrtbers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process performed within the weilbore, and the solid tubular linere are fornied by a 
radial expansion process perfomied within the wellbore. 

A method of Isdating a first subterranean zorte from a second subtenanean zone in a 
wellbore has also been described that indudes positioning one or more solid tubulars 
within the wejlbore. the sdid tubulars traversing the first subtenranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the sdid tubulars and perforated tubulare within the w^lbore. 
fluididy coupling the p^oratml tubulars and the primary sdid tubulare, preventing the 
passage of fluids from the flrel subterranean zone to the second subterranean zone 
within the weilbore extemal to the primary sdid tubulare and perforated hjbulars, 
positioning one or more sdid tubular linere within the Interior of one or more of the 
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perforated tubulars. and radially expanding and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weltbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weiibore, positioning one or more 
perforated tubulars eac^ including one or more radial passages within the wellbore, the 
perforated tubulare traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellb<m, fluididy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the producir^ subtenBnean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the pefforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of ttie perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterrar>ean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tutHJiars within the wellbore. the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenBnean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellt>ore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterraneari zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plasticalty deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present Invention, a system for extracting nnaterials 
fronr) a producing subten^nean zone in a weflbbre, at least a portion of the welit>ore 
including a casing, has also been described mat includes means for positioning one or 
more solid tubutars within the welibore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the welibore, the perforated 
tubulars traversing the producing subtenanean zone, means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the welibore, means 
for fluidicly coupling the solid tubut£^ with the casing, means for fluidiciy coupling the 
perforated tubutars with the solkj titulars, means for fluidicly isolating the producing 

10. subterranean zone from at least one other subterranean zone within the welibore, 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or nrwe of the perforated tubulars. and means for radially e)qpanding and 
plastically defomning the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or nrxwe external seals, one or more perforated tubular nwnbers each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupted to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perft>rated tubulars each including one or more radial passages within the 
30 welibore/ the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perfc^ated tubulars within the welltH>re, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary sdid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars, and Injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting n^terials from a producing subterranean zone in a wellbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more sofoi tubulars within the weilbore, positioning one or more 
perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, flurdicly 
coupling the solid tubfuiars with the casing, flukJidy coupling the peiforated tubulars 
with the solid tubulars, fluidldy isolating the producing subterranean zone from at least 
one other subterranean zone within the weilbore, fluidiciy coupling at least one of the 
perforated tutHJlars with the producing subterranean zone, sealing off an annular region 

15 within at least one of ttie perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages (tf the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weilbore, ntearis for fluidiciy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zorm to the second subterranean zon^ within the weilbore extemal to the 
primary solid tubulars and perforated tubulars, noeans for sealing off an annular region 
within at least one of the perforated tubulars, and means for irijecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of ths perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zona, nrteans for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore, means for fluidldy coupling the solid 
tubulars with the casing, meahs for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolattng the producing subten^nean zone from at 
least one other subtenranean zone within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 
10 sealing off an annular region within at least one of tt^e perforated tubulars, and means 
for injecting a hardenable fluidic sealing nriaterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus hasi also been described that indudes a zonal Isolation assembly 
positioned within a wellbore that traverses a subtenranean formation induding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tubular 
nmnbers are radially expanded into iritimate contad with the subterranean formation. 
In an exemplary emtKxJiment, the perforated tubular members that are redially 
expanded into intimate contad with the subten^nean formation compress the 

25 subterranean formatk)n. 

A method of isolating a firet subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning onia or more solid tubulars 
within the wellbore. the splkl tubulars traverelng the first subterranean zone, positioning 
30 one or rTK>re perforated tubulars within the wellbore each indiKiing one or more radial 
passages, the perforated tutxjiars trevereing the second subterranean zone, redially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, redially expanding at least one of the perforeted tubulars Into intimate contad 
with tf» second subterranean zone, fluididy coupling the perforated tubulare and the 
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solid tubulars, and preventing the passage of fluids from the first subteranean zone to 
the second subterranean zone wthin the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary emtKxjiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. In an exemplary emtxxjiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 • with the secortd subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive toad to the perforated tubulars that are radially 
expanded Into intimate contact with the second subtenanean zone to Increase the rate 
of recovery of hydrocart)ons ftom the second subterranean zone. 

15 A nwthod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also t>een described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each Including or^e or more radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
e)q}anding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluidrdy coupling the perforated tubulars with the solid tubulars, fluldicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 

25 wellbore, and fluldicly coupling at least one of the perforated tubulars with the 
producing subten^nean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded Into intimate contact with the producing subterranean zone 
compress the producing subterranean zone. In an exemplary embodiment, the method 
further includes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the producing subterranean zone. In an exemplary 
embodiment, the rrtethod further includes vibratir>g the producing subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Ultimate oontad with the produdng subterranean zone. In an exemplary embodlrhent, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into ihtinnate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>ons from the producing subterranean ;s>ne. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or rnore solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or ntore radial passages, the perforated tubulars traversing the 'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into irittmate contact with the second subten^anean zone, means for 
fluidldy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids frc^ the first subten^nean zone to the secorKl 
subtenranean zone within the wellt>ore extemal to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment^ the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subten-anean 

20 zone. In an exemplary embodirrtent, the system further includes means for vibrating 
the secorKi subtenranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate cental with the second subterranean zone. In 
an exemplary emtxxJtment, the system ifurther includes means for apptyirtg an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocart>ons from the seccKid subterranean zone. 

A s^tem for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or nrore solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subteranean 
zone, means for radially expanding at least one of the sdid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casir^, means for fluididy coupling the perforated 
tubulars yvith the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore. and n>eans for 

5 fluldiciy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subtenranean 
zone. In an exemplary embcxliment, the system further indudes means for vibrating 

10 the produdng subtenranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subtenranean zone. In an exemplary embodiment, the system further 
Indudes means for vibrating the producing subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 
with the produdng subtenranean zone. In an exenrq)lary embodiment, ttie system 

15 further indudes means for applying an* impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the produdng subtenranean zone to 
increase the rate of recovery of hydrocart>ons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a weilbore that traverses a subtenanean fomfiation and indudes a 
perforated wellbore casing, Induding: one or more solid tubular members, each solid 
tubular member induding one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isdatton assembly. At least one of the solid tubular nrambers and the perforated 
25 tubular members are fonmed by a radial expansion prodass perfbnmed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subtenranean formation. 

30 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subtenanean 
zone, has ateo been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the weilbore each Including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weilbore, radially expanding at least one of the perforated tubulars Into intimate contact 
5 with the perforated casing, fluldidy coupling the perforated tubulars and the solid 
tulHJlars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbcm external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary emtxxiiment, the methixl further includes 
vibrating the seoorKi subtennanean zone to incriease the rate of recovery of 
hydrocart)ons from the second subtenranean zone, in an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In ah exemplary emt>odln^nt, the nnethod further includes 
applying an impulsive load to the perforated tubulars that are radially exp9nded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a producing subten^nean zone in a weilbore, at 
least a portion of the weilbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or nnore solid tubulars within the weilbore, positioning one or nrK>re perforated 
tubulars within the weilbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the weilbore, radially expanding at 
least one of the perforated tubulars into Intimate contact with the perforated casirig, 
fluldidy coupling the solid tubulars with the casing, fluidicty coupling ttie perforated 
tulHjIars with the solid tubulars, fluldidy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the weilbore, and fluldidy coupling at least 
one of the perforated tutHjIars with the produdng subtenar^an zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contad 
with the perforated ceding compress the produdng subterranean zone. In an 
exemplary emt>odiment, the method further Indudes vibrating tiie produdng 
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subterranean zone to increase the rate of recovery of hydrocaitons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radtai passages of the 
perforated tubuiars that are radiaily expanded into intirate contact with the perforated 
5 casing. In an exemplary embodiment, the method further include applying an 
impulsive load to the perfected tubuiars that are radially expanded into intimate 
contact with the perforated tubuiars to IncnBase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 ; A system for isolating a ^rst subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that Indudes means for positioning one or more solid 
tubuiars v^in the wellt>ore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellt>ore each 

15 induding one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for radially expanding at least one of the 
perforated tubuiars into Intimate contad with the perforated casing, meansf for fluididy 
coupling the perforated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodin^nt, the system 

25 further indudes means for vibrating the second subtenanean zone to increase the rate 
of recovery of hydrocarbons from the second subtenranean zone. In an exemplary 
embodiment, the system further indixles means for vibrating the second sul>ten3nean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
Into intirifiate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubuiars 
that are radially exparKied into intimate conted with the perforated casing to increase 
the rate of recovery of hydrocarbons from the secorKi subterranean zone. 
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A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the welll^ore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
5 nrK>rB perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of ^e solid tubulars and the perforated tubulars 
within the wellbore, means fcH* radially expanding at least one of the perforated tubulars 
into inttmate contact with the perforated casing, means for fluidicly coupling the solid 

10 tubulars with the casing, rneans for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the pnDdudng subten^nean zone from at 
least one other subtenanean zone within the w^lbore, and means for fluidicty coupling 
at least one of the perforated tubulars with the producing subtenranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contact with the perforated casing comprises means for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the produdr^ subten^nean zone to increase the 
rate of recovery of hydrocart>ori5 from the producing subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zorie to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. In an exemplary 
embodiment, the system further Indudes means for applying an impulsive load to the 
perforated tubulars that are radiaily expanded into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the produdng 

25 subtenBnean zone. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more sdld tubular members, each solid tubular ntember induding one 
or more external seals, one or more perforated tubular members each induding radial 
30 passages coupled to the solid tiAutar members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
5 wellt)ore has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages wWiin the 
wellbore, the perforated tubulars traversing ttie second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perftxated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonming the peiforated 
15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of exacting materials from a producing subterranean zone in a wellbors, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tutuilars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the pefrforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulare, fluidlcly isolating the produdng subterranean zone from at least 

25 one other subtenranean zone within the wellbore, fluididy coupling at least one of the 
perfoi^ted tubulars with the produdng subtenanean zone, positioning orve or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or rmore of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tutnjiars each induding one or mbre 
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radial passages within the wellbore, the perforated tubutars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubutars and 
perforated tubulars withffi the wellbore, means for fluldidy coupling the perforated 
tubulars and the solid tubulars. rneans for preventing the passage of fluids from the first 
5 subtenranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defomiing the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or mem solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, ^e perforated tubulars traversing the produdng 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldicly coupling the solid 
tubulars with the casing, means for fluidlcly coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the producing subterranean zone from at 

20 least one other subterranean zone within the wellbore, means for fluididy coupling 
at least one of the prorated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular lir>ers within the interior of one or more of 
the perforated tubidars, and means for radially expanding and plastically defonning the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one . 
or more external seals, two or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more one-way vah^s for 
30 oontroUably fhjididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are fonned by a radial expansion process perfomied within 
the wellbore. 
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A method of isolating a first subterranean zone fronrt a second subterranean zone 
having a plurality of producing zones in a wellbore has also t^een described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including erne or more radial passages withir) the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subteranean zone to the second subterranean zone within the wellbore external to the 
10 * primary solid tubulars and perforated tubulars, artd preventing fluids from passing from 
one of the producing zones that has tkA been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subten^nean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellt>ore, 
positioning two or more perforated tubulars each including one or nrK>re radial passages 
within the wellbore, the perforated tubulars traversing the producing subtenranean 
zones, radially expanding at least om of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
tt>e perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subten-anean zone from at least one other subterranean zone within Uie wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subtOTanean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A s^tem for isolating a flrst subtenranean zone from a second subtenranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes means for positioning one or more solid tubulars wriOiin the wellt>ore, the solid 
30 tubulars traversing the first subtenranean zone, means for positioning one or nnore 
perforated tubulars each induding one or more radial passages withfn the wellbore. the 
perforated tubulars traversing Vt\e second subtenranean zone, nneans for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the welit>ore. 
means for fluididy coupling the perforated tutHJiars and Uie solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perf(»iated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for prevrnting fluids 
5 from passing from one of the producing zones ttiat has not t>een depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
weilbore, at least a portion of the weilbore including a casing, has also been described 

10 that Includes means for positioning one or more solid tubulars within the weilbore, 
means for positioning one or nrrore perforated tubulars each including dne or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, means for fluididy coupling the solid 

IS tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicty isolating the produdng subten^nean zone from at 
least one other subtenranean zone within the weilbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 ttw perforated tubulars, and nr>eans fpr preventing fluids from passing from one of the 
pnxludng zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothenmal energy from a subterranean fonnation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subterranean formation induding: one or 
nrtore solid tubular members, each solid tubular nr)emt>er induding one or more external 
seals, of>e or more perforated tubular mernt>ers each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zor^ Isolation assenrtbly. At 
least one of the solid tubular members and the perforated tubular members are fonmed 
by a radial expansion process performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
mduding a source of geothermai energy in a wellbore has also been desolbed that 
inctudes positioning one or more solid tubuiars within the weltbore, the solid tubulars 
traversing the first subtenanean zone, positioning, one or more perforated tubulars 
5 eadi including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars \^in the wellbore, fluididy coupling the perforated 
tubuiars and the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonming the perforated tubular liners virithin the interior ctf 
one or wore of the perforated tubulars. 

15 A method of extracting geothermai energy fix)m a subterranean geothermai zone In a 
wellbore, at least a p<»tion of Vtw wellbore including a casing, has also been described 
that indudes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforate tut>ulars traversing the subterranean geothermai zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothermai zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of tfte perforated tubulars with the subterranean 

25 geothermai zone. 

A system for isolating a first subtenanean zone from a second geothennal 
subterranean zone In a wellbore has also been descrit>ed that indudes means for 
portioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubuiars 
traversing the second geothermai subtenranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars. and nrteans for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothemial subterranean zone within the wellbore external to the primary solid tubulars 
and f^rfbrated tutHJiars. 



5 A system for extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for posiGohing one or more solid tubulars within the wellbore, 
means for positioning one or nK>re perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubufars traversing the subteranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the r^rforated tubulars v^thin the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subtenanean geothemnal zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 

1 5 at least one of the perforated tubulans with the subtenBnean geothermal zone. 

An apparatus has also been described that Indiides a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the sdid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perforated tubular memt>ers are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Indudes positioning one or more, solid tubulars 
within the wellbore, the solid tubulars traversing the first subt^ranean zone, positioning 
30 one or m<m perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluididy coupling the perforated tubulars and the sdid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the secorKi subtenranean zone 
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within the wellt^ore external to the solid tubulars and perforated tubulars, and deaning 
materials from ttie radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the weilbore. 



5 A method of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellt>ore, positioning one or more 
perforated tubulars within the weilbore each including one or rrK>re radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 - least one of the solid tubulars and the perforated tubulars within the weilbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subtenranean zone from at least 
one other subtenanean zone within the weilbore, fluidicly coupling at least one of the 
perforated tubulars with the produdng. subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or rmre of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weilbore. 

A system for isolating a first subterranean zone from a second subterranean zone In a 
20 weilbore has also been described that includes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wetlbore each 
including one or more radial passages, the perforate tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weilbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterrar^ean zone to the second subtenranean zon6 within the weilbore external to the 
solid tubulars and perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubular^ within the weilbore. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also been described that ihdudes 
means for positioning one or nrK>re solid tubulars within the weilbore* means for 
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positioning one or more perforated tubulars within the wellbore each induding one or 
more radial passages/ the perforated tubulars traversing the produdng subten^nean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. mearis for fluididy coupling the solid tubulars with the 
5 casing, nr^eans for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subten^nean zone, and means for cleaning 
materials from the radial passages of at least one of ttie perforated tubulars by further 
1 0 radial expansion of the perforated tubulars within the welB>ore. 

Although iilustrative embodiments of the invention have been shown and described, a 
wkJe range of modification, changes and substitution is contemplated in the foregoing 
disdosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. AccwJingty, it is 
appropriate that the appended dainr^ be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: . 
5 one or rpore solid tubular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or n\ore one-way valves for controllabty ftuididy coupling the perforated 
10 tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
nDembers are fomned by a radial expansion proc^ performed within the wellbore. 

15 2. A method of isolating a first subterranean zone from a second subterranean 
zone havir)g a plurality of producing zones in a wellbore, comprising: 

positior>ir^ one or more solid tubulars wittiin the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positionirtg two or more perforated tubulars each including ono or more radial 
20 passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subterrar^ean zone to the secorKl 

subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tutnilars; and 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

30 

3. A method of extracting materials from a welltx)re having a plurality of producing 
subterranean zones, at least a portion of the weHbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated tubulars each including one or nrK>re radial 
passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones; 

radlaHy expanding at least one of the solid tubulars and the perforated tubulars 
5 within the weHbore; 

fluldldy coupling the solid tubulars with the casing: 
fluldidy coupling the perforated tubulars with the solid tubulars; 
flutdidy tsdating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
10 fluididy coupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

preventing fluids firom passing firom one of the produdng zones that has not 
been depleted to one of the produdng zones that has been depleted. 

15 4. A system for isolating a first Subtenranean zone from a second subterranean 
zone having a plurality of produdng zones in a weiltlore. comprising: 

means for positioning one' or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or mom perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary scrfid tubulars 
and perforated tubulars; 

means for positioning one or more perflated tubular liners within the Interior of 
one or more of the pwforated tubulars; and 
30 means for preventir^ fluids fronri passing from one of the produdng zones that 

has not bran deplete to one of the produdng zones that has been depleted. 

5. A system for extracting materials from a plurality of produdng subterranean 
zones in a wellt>ore, at least a portion of the wellbore induding a casing, conrtprising; 
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means for positioning one or more solid tubulars within the weilbore; 

means for positioning one or more perforated tubulars each Inqjuding one or 
rrnxB radial passages within the wellt)ore, the perforated tubulars traversing the 
produdng subtenranean zones; 
5 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weilbore; 

nr>eans for fluldlcly coupling the solid tubulars with the casing; 

means for fluidldy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the produdng subterranean zone from at least one 
10 other subtenranean zone within the weilbore; 

means for fluidicly coupling at least one of the perforated tubutars with the 
producing subtenranean zone; 

means for pbsittoning one or more perforated tubular liners wittiin the interior of 
oneormoreof the perforated tubutars; and 
15 means for preventing fluids from passing from one of the (Cueing zones that 

has not been depleted to one of the producing zones that has bfeen depleted. 
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1 . An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular memt>ers, each solid tubular member Including one or 
5 more external seals; 

one or more perforated tubular memt>er8 coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular nrtembers for monitoring the operating temperature wittiin the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monit(»ring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or mcM^ erf the perforated 

tubular members for nrrcmitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and cpntrolling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tidbular 
members are formed by a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or mem solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupiirtg the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zor^e to the second 
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subterranean zone within Vtxe wetlt)ore exterrtal to the solid tubuiars and perforated 
tubulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluldic materials through the perforated tubulars as a 

function of the monitored operating tenrperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subten^nean zone in a 
wellbcm, at least a portion of the wellbore including a casing, comprisirig; 

10 positioning one or nrwe solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterrar^n zor>e; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 flutdidy coupling tiie solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

flukiicly coupling at least one of the perforated tubulars with the produdrtg 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates witiiin one or 
more of the perforated tubulars; and 

controlling the flow of fluldic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone Irom a second subterranean 
zone in a wellbore, comprising: 

means for positioning or>e or more solid tubulars within the wellt>ore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for ftuididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

means for positioning me or more solid tubulars within the wellbore; 

means for positioning one or nrtore perforated tubulars within the wellbore, the 
perforated tubulars' traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubuiare within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenranean zone frcMfn at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for nrK)nitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

nr>eans for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates, 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or wore solid tubular members, eadi solid tubular member induding one or 
more extemal seals; 

one or more perforated tubular membere each induding radial passages 
coupled to the solid tubular niembers; and 

one or more solid tubular finers coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular memt>ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least c^e of the solid tubular members and the perforated tubular 
5 members are fomrted by a radial expansion process perfbmied within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfonmed within the wellbore. 

7. A method cf isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

posttiontng one or wore solid tubulars within the wellbore. the solid tubulars 
traversing the first subten^nean zone; 

petitioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling t^^ [^rforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular ilners within the interior of one or more cf 
the perforated tubulars; and 

radially expanding and plasttoaHy deforming the solid tubular liners within the 
25 Interior of one or nnore of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellt)ore indudlhg a casirtg, comprising; 

30 positioning or^ or nrKMre solid tubulars within the wellbore; 

positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore. the perforated tubulars traversing the produdng 
subterranean zone; 
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radially expandir>g at least one of the solid tubulars and the perforated tutnjlars 
within the wellbore; 

fluididy coupling the solid tubulars w\h the casing; 

fluldidy coupling the perforated tubulars with the solid tubulars; 
5 fluidlciy isolating the producing subterranean zone from at least one other 

subtenanean zone within the wellbore; 

fluidjcly coupling at least one of the perforate tubulars with the producing 
subterranean zone; 

positioning one or more solid tubular liners within the Interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plasticalty deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least sonne of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subtenanean zone fix>m a second subterranean 
zone in a wellbore, comprising: 

nr»ans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the Trrst subterranean zone; 

rmans for positioning one or more perforated tubulars each ir>cluding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing tiSe second 
subtenranean zone; 

means for radlaRy expanding at least dne of the solid tubulars and perforated 
titulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; 
25 means for pre>^nting the passage of fluids from the first subtenanean zone to 

the second subterranean zone within the wellbore external to the pritnary solid tubulars 
and perforated tutHJiars; 

means for positioning one or more solid tubular liners^ within the Interior of one 
or more the perforated tubulars; and 
30 means for radially expanding and plasticaliy defbmrting the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 



83 



10- A system for extracting materials from a producing subterranean zone in a 
weiibore. at least a portion of the wellbore including a casing, comprising; 

means for positionir^ one or mom solid tubuiars within the wellbore; 

means for positioning one or rnom perforated tubuiars each including one or 
5 more radial passages within the wellbore, the perforated tubuiars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
1 0 means for fluididy coupling the perforate tubuiars with the sdid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenanean mne within the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenariean zone; 
15 nrteans for positioning one or more solid tubular liners within the Interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastically deforming the sdid tubular liners 
within the interior of one or more of the perforated tubuiars to fluididy seal at least 
some of the radial passages of the perforated tubuiars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly cbmprisir^: 

one or mora solid tubular members, each solid tubular member induding one or 
m<»B external seals; 

25 one or wore perforated tubular memt)ers each induding radial passages 

coupled to the solid tubular members; and 

a sealing nnaterial coupled to at least sorne of the perforated tubular members 
for sealing at least some of the radial passages of the perforaied tubular members; and 
a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or nfK>re solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages witliin the wellbore, the perforated tubulars traversing the seqond 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the v^llt>ore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage d fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

injec^ng a hardenable fiuidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforate tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt>ore; 

fluldldy coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
25 flukJidy isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidicly coupling at least one of the j^rforated tubulars with the prddudng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluldic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellborep comprising: 

means for positioning one or more solid tubulars within the wellbore» the solid 
tubulars traversing the first subterranean zone; 
5 means for positfoning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars bBversing the second 
subterranean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 
10 means for fiuidlcly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the secoTKl subterranean zone within the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an armuiar region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing nr^terial into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages df the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a porVion of the welibore including a casing, coniprising; 
means for petitioning one or more solid tutnjiars within the welibore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radtalty expanding at least one of the solid tubulars and the 
perforated tutHjIars within the welibore; 

means for fluididy coupling the scM tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
30 meians for fluididy isolating the prcxludng subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupHng at least one of tlie F^rforated tubulars with the 
produdng subten^nean zone; 
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means for sealing off an annular region within at ieast one of the perforated 
tubuiars;and 

means for injecting a hardenable flukJic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated ti^lars. 

16. An apparatus, ccmprising: 

a zonal teolation assembly positioned within a wellbore that traverses a 
subt^ranean fonnation/comprlsirtg: 
10 one or more solid tubular members, each solid tubular member including one or 

more extenial seals; 

one or mote perforated tubular members coupled to the solid tubular members; 
and ' 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one oS the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of tto perforated tubular members are radially expanded 
Into Intimate contact with the subterranean formation. 

20 17. The apparatus of daim 16. wherein the perforated tubular rriembers that are 
radially expanded into intimate contact with the subten'anean formation compress the 
subterrariean formation. 

18. A method of isolating a first subtenranean zone from a secorKJ subterranean 
25 zone in a welibore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the fb^t subterranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or wore radial passages, the perforated tubulars traversing the second 
30 subterranean mne; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radiaIFy expanding at least one of the perforated tubulars Into Intimate contact 
with the secoTKl subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubutars; and 

preventing the passage of fluids fronn the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18. wherein the perforated tubulars that arei radially 
expanded into intimate contact with the second subten^nean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subten^nean 
zone to increase the rate of recovery of hydrocart)ons from the secoruJ subten^nean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages df the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 16. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting nDaterials from a produdng subterranean zone in a 
weliboTB, at least a portbn of the wellbore induding a casing, comprising; 

25 positioning one or nrK)re solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the priDdudng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the i^rforated tubulars into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the. casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluidldy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluidldy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone. 

5 

24. The niethod of daim 23, wherein the perforated tubulars that are radially 
e)q>anded into intimate contact with the produdng subterranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subtenranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radialty expanded into intimdte contact with the produdng subterranean zone. 

27. The mettiod of claim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radialty expanded Into intimate contad with the produdng 

20 subtenranean zor>e to increase the rate of recovery of hydrocaritons from the produdng 
subt^ranean zor^e. 

28. A system for isolatirig a first subteoanean zone from a second subterranean 
zone In a wellbore. comprising: 

25 means for posittoning one or nrwe solid tubulars within the wellbore, the solid 

tubulars traversing the first subtenranean zone; 

means for positioning one or wore perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

nr^ns for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second sut>terraneah zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, v^rein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subten^nean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with .the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforatted titulars that are radially expanded into intimate contact with the 
second subtenranean zone to increase the rate of recovery of hydrocart)ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
wellbore, at les^ a pc^n of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contad with the produdng subterranean zone; 

means for fluididy coupling the solid tubulars with the causing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contad with the produdng subterranean zone 
comprises means for compressing the produdng subtenanean zone. 

35. The system of daim 33, further comprising means for vibrating the produdng 
1 0 subterranean zone to incre?se the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

36. The system of daim 33, further comprising nr^ans for vibrating the produdng 
subten^nean zone to dean the radial passages of the perforated tubiriars that are 

1 5 radially expanded into intimate contad wltti the produdng subten^anean zone. 

37. The system of claim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase tt)e rate of recovery of hydrocarbons from the 

20 produdng sutiterranean zone. 

38. An apparatLB, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterrar>ean formation and indudes a perforated wellbore casing, comprismg: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or mom perforated tubular members coupled to the sdid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the sojid tubular nrtembers and the perforated tubular 

members are formed by a radial expansion process perfonned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that indudes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or more solid tubulars within the wellt)ore, the solid tubulars 
traversing the first subterranean zone\ 
10 positioning one or more perforated tubulars within the wellbore each induding 

one or more radial passages, the perforated tubulars traversing the secofKi 
subterranean zone; 

radially 6)q3anding at least one of the prinrtary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at Wast one of the perforated tubulars into intimate contact 

with the perforated casing; 

fiuididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contad with the perforated casing compress the second 
subteranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocarbons from the second subten^nean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subtenranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contad with the perforated casing. 

44. The method of daim 40, further corhprising applying an impulsive load to the 
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perforated tubulars that are radially expanded intd intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart>ons fronn the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or rnore solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or nrwre radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subtenranean zone from at least one other 
subterranean zbne within the wellbcHe; and . 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subtenranean zone. 

46. The method of daim 45, wherein the perforated tubulars that arp radially 
expanded into intirriate contad with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of ' daim 45, further comprising vibratirig the produdng 
8ubtenrar>ean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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49. The method of daim 45, further comprising applyir^g an impulsive load to the 
perforated tubutars that are radially expanded into intiniate contact with the perforated 
tubulars to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a weiibore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbore» the solid 
1 0 tubulars traversing the first subterranean zone] 

means for positioning one or more perforated tubulars within the weiibore each 
including one or more radial passages, the perforated tubulars traversing the secornJ 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the weiibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars arui the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the secorKj subten^nean zone within the weiibore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subten^nean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase ttie rate of recovery of hydrocarbons from the second 
subterranean zor^. 

30 

53. The system of daim 50. further comprising nr^ns for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars ttiat are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an Impulsive 
toad to the perforated tubuiars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart>ons frcm the second 
subterranean zone. 

5 

55. A system for extrac^ng nnaterials from a producing subterranean zone In a 
welbora, at least a portton of ttie wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or nK>re solid tubuiars within the wellbore; 
10 means for positioning one or movB perforated tubuiars within the wellbore each 

including one or nrK>re radial openings, the perforated tubuiars traversing the producing 
subterrarvean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 
15 nrteans for radially expanding at least one of the perforated tubuiars into Intimate 

contact with the perforated casing; 

means for flurdidy coupling the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for flutdidy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone. 

56. The systern of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubuiars Into intimate contad with the perforated casing comprises 

means for conr>pressing the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartx>r^ from the produdng 

30 subteoanean zone. 

58. The system of daim 55, further comprising nneans for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intinruite contact with the perforated casing. 
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59. , The system of daim 55, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zone. 

60. An apparati^. comprising; 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; 

one or nnore perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 nmmbers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfonmed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or noore perflated tubulars each iriduding one or more radial 
passages wittiln the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the* perforated tubular liners within 
the interior of one or a)ore of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellt>ore; 

positioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perfo^ted tubulars 
within the wellbore; 

fluidlcty coupling the Solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subten^ean zone from at least one other 
subterranean zone within the wellbore; 

flukUdy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

nrK)re of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welltx)re, comprising: 

means for positioning one or more solid tubulars within \he wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning one or mora perforated tubulars each including one or 
30 ntoTB radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subten^nean zone to 
the second subterranean zone within the wetlbore external to the primary solid tubufars 
and perforated tubulars; 

nreans for positioning one or more perforated tubular liners within the interior of 
5 onecrnrK)reof the perforated tubulars; and 

means for radially expanding and plastically defbmiing the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subtenranean zone in a 
10 wellbore, at least a portion of the welll^ore including a casing, comprising; 

means for positioning one or more soikj tubulars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
nnore radial passages within the wellbore. the perforated tubulars traversing the 
produdng subterranean zone; 
15 means lor radially expanding at least one of the solid tubulars and the 

perforated tubulars wthin the wellbore; 

means forfluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars v^th the solid tubulars; 

means for fluididy Isolating \he produdng subterranean zone from at least one 
20 other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or nrK>re perforated tubular liners within the interior of 
one or nK>re of the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatim, comprising: 

a zonal isolation assembly comprising: 
30 one or nrK3re solid tubular members, each solid tubular member induding one or 

more extemal seals; 

two or more perforated tubular numbers each irKiudIng radial passages 
coupled to the solid tubular members; and 

or>e or nrK>re one-way valves for controllably fluididy coupling the perforated 



96 



tubular members; and • 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion pWcess perfomned within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, coniprising: 

positioning one or more sdid tubulars within the welltiore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellt>ore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
^thin the wellbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zmB to the second 
subterranean zone within the wellbore external to ^e primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or wore soiki tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the weilbore» the perforated tubulars traversing the producing 
subtenanean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluidicty coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.t)een depleted to one of the producing zones that has t^een depleted. 



5 68. A system for isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, connprlsing: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy couplirig the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subtenanean zone to 

the secoTK) subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one ornrKHB of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 means for positioning one or more solid tubulars within the wellbore; 

nrteans for posWoriing one or more perforated tubulars each including one or 
rnore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars m\h the solid tubulars; 

means for fluidiciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within ihe interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing Um\ one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean formation 
containing a source of geothermal energy* comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular nnembers* each solid tubular member including one or 
more externa! seals; 

one or mom perforated tubular nriembers each including radial passages 
15 coupled to the solid tubular members; and 

one or rxKm perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
rr^mbers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of Vnie solid tubular members and the perforated tubular 

members are formed by a radial expansion process perfomied within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a wellbore. comprising: 

25 pc^oning one or rmre solid tubulars within the wellbore. the solid tubulars 

traversing the first subten^nean zone; 

positioning one of more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subtenranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

flutelidy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
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perforated tubulars; and 

positioning arte or more pwforated tubular liners within the Interior of one or 
nrrore of the perforated tubulars; and 

radially exparKling and plastically deforming the perforated tubular liners wtthin 
5 ttie interior of one or more of the perforated tubulars. 

72, A metiiod of extracting geothennnial energy from a subterranean geothermal 
zone in a wellbore. at least a portion of ttie wellbore including a casing, cmiprising; 

positioning one or more solid tubulars v^thln the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within tiie wellbore, ttie perforated tubuters traversing ttie subterranean 
geotttermal zone; 

radially expanding at least one of the sdid tubulars and tiie perforated tubulars 
wittiin the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluklicly coupling the periforiated tubulars witt> ttie solid tubulars; 
fluididy isolating the subterranean geottvermsd zone from at least one ottier 
subterranean zone wittiin the wellbore; and 

fluididy coupling at least one of ttie perforated tubulars with ttie subterranean 
20 geothenmai zone. 

73. A system for isolating a first subtenranean zone from a second geottiemiai 
subtenranean zone in a wellbore. comprising: 

means for positioning one or rnore solid tubuiars wittiin tiie vyellbore, ttie solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each induding one or 
more radiai passages within the wellbore, ttte perforated tubulars traversing the second 
geottiermai subtenanean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
30 tubulars wittiin the wellbore; 

means for fluididy coupling the perforated tubulars and ttie solid tubulars; and 
means for preventing the passage of fluids from ttie first subterranean zone to 
ttie second geothermal subterranean zone wittiin ttie welibore extemai to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothemial 
zone fn a wellbore, at least a portion of the wellt>ore including a casing, connprising; 

5 mear^ for positioning one or more solid tubuiars within the wetlb<Ke; 

mear^ for positioning one or nrK>re perforated tubuiars each including one or 
more radial passages within the wellbore^ the perforated tubuiars traversing the 
subtenwean geothermal zone; 

means for radially expanding at least one of the solid tubuiars and the 
10 perforated tubuiars within the weiibore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fiuldidy coupling the perforated tubuiars with the soiid tubuiars; 
means for fluididy isolating the subtennanean geothermal zone from at least one 
other subterranean zone within the weiibore; and 
15 means for fluididy coupling at* least one of the perforated tubuiars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular nr^nr^ers; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are fmned by a radial expansion process performed within the wellt)ore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
weiibore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a weiibore, comprising: 

positioning one or more solid tubuiars within the wellt>ore, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone vvithtn the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial pass^es of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials frcmi a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

posrtionihg one or more perforated tubulars within the wellbore each including 
one or wore radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning nrutterials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a flrst subtenanearv zone from a second subterranean 
zone in a welltxro, comprising: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutnilars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 * the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A systern for extrading materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the sdid tubulieus and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the sdid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subteoanean zone; arnJ 
30 emans for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 
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